Cryopreservation of veins as an alternative to autografts in coronary by-pass grafting.
Cryopreserved venous segments could be used as allografts in coronary by-pass surgery in patients with limited availability of venous or arterial conduits for autologous grafting. After primarily disappointing clinical results it was the aim of these experiments to improve freezing procedure and incubation media in order to maintain most of the functional integrity of the biological material after cryopreservation, and thus to contribute to the essential prerequisites for a successful implantation. Freshly prepared segments of human saphenous vein were cryopreserved: 1) using various computer-assisted freezing programs with definite cooling rates and seeding temperatures; 2) after incubation in media consisting of RPMI 1640 and cryoprotective agents in different combinations and concentrations. The veins were stored at -196 degrees C, thawed quickly and analyzed in an in vitro perfusion system. The degree of vitality of the vein segments was assessed by measuring vasoconstriction after application of Norepinephrine and Serotonine and vasodilatation following release of endothelium-derived relaxing factor (EDRF) after perfusion with Acetylcholine. Our results show that the preservation of vascular smooth muscle can be maintained only by: 1) equilibrating the vein in RPMI 1640 with 2.2 M Glycerol and 1.6 M Ethylene-Glycol and 2) preventing an increase of temperature during the crystallization in the cooling process. The results clearly demonstrate the maintainance of vitality in vein segments after an appropriate freezing and equilibration process with specific cryoprotective agents. The data obtained in the study could serve as the basis for a better longterm prognosis of transplanted cryopreserved venous allografts.